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This article is a primer on mortgage finance. It discusses the basics of the mortgage market and mortgage finance. In so doing, it provides useful information that can aid individuals in making better mortgage finance decisions. The discussion and the tools are presented within the context of mortgage finance; however, these same principles and tools can be applied to a wide range of financial decisions. (JEL G0 rates on mortgage-backed securities rose, while rates on risk-free Treasury bills declined dramatically. 2 Against this backdrop, this article serves as a primer on mortgage finance. It discusses the basics of the mortgage market and mortgage finance, providing useful information that can aid individuals in making better mortgage finance decisions. Although the discussion and the tools are presented within the context of mortgage finance, these same principles and tools can be applied to a wide range of financial decisions.
ETYMOLOGY
The term mortgage comes from the Old French, and literally means "death vow." This refers not to the death of the borrower, but to the "death" of the loan. This is because mortgages, like many other types of loans, have a fixed term to maturity-that is, a date at which the loan is to be fully repaid. Today, mortgages are paid in T he United States was in the midst of a residential real estate boom from 1996 to 2005, and the U.S. Census Bureau reports for that period show that homeownership-the percentage of home-owning households-increased from 65.4 percent to 68.9 percent. During this decade, the Standard & Poor/Case-Shiller Home Price Index rose at a compounded annual rate of 8.5 percent per year, more than four times faster than the rate of inflation. Growth in home prices was particularly strong during the period 2000-05, when home prices rose at an annual rate of 11.4 percent. However, since the first quarter of 2006, house price growth has slowed dramatically; and, in the first quarter of 2007, prices fell for the first time since 1991. These price declines, combined with higher interest rates, have led to increased mortgage delinquency, especially in the subprime mortgage market. Federal Reserve Chairman Bernanke reported recently that the "rate of serious delinquencies for subprime mortgages with adjustable interest rates…has risen to about 12 percent, roughly double the recent low seen in mid-2005." 1 On news that the subprime woes may spill over to borrowers with good credit, installments (most often, monthly), so that the loan is repaid over time rather than as a lump sum on the maturity date. The word for this repayment is amortization, which derives from the Middle English for "kill." It refers not to the borrower's murder, but to "killing off" the mortgage by paying it down over time. The morbid etymology of these real estate terms must have some subliminal impact on potential borrowers, as many continue to find the process of getting a mortgage unnerving; however, a mortgage is nothing to be afraid of, as we hope to demonstrate in the remainder of this article.
MORTGAGE BASICS
"Mortgage" is nothing more than the name given to a particular type of loan; in this case, a real estate loan. 3 Like any other loan, it is really an IOU-that is, a promise to repay a sum of money received today at some future time. Although the names of loans change for a variety of reasons, they all have the same basic characteristics: the loan amount, the loan term, the schedule for repayment, and the contract interest rate.
The amount of a loan is just that-a sum of money that the borrower receives upon signing the loan agreement. The term (or maturity) of the loan is the length of time over which the loan amount is to be repaid. The schedule for repayment simply states how the loan is to be repaid. Loans can be repaid in installments over the term of the mortgage, in a lump sum at the terminal date of the contract, or in some combination of installments and a final lump sum payment. In the case of mortgages, auto loans, and other consumer loans, the convention is that the loan is repaid in fixed periodic payments, typically monthly. The contract interest rate is the interest rate that the borrower pays the lender in exchange for having the money today.
There are two risks associated with lending. The first, called default risk, is the possibility that the borrower fails to repay the loan. The second, called market risk, arises when interest rates change over time. If market interest rates rise after the lender has offered a mortgage contract, not only will the lender earn less interest than he would have had he waited and lent at the higher interest rate, but the market value of the investment will decline. Of course, the reverse is also true: If market interest rates fall, the lender will earn more interest than if he waited and the market value of his investment will increase. The risk is due to the fact that it is very difficult to predict whether interest rates will rise or fall. The lender also risks losing the higher interest he would earn if the individual decides to refinance the loan at a lower rate.
The prospect of default has led societies to develop laws and mechanisms to protect the lender. One of these is collateral-an asset owned by the borrower that becomes the lender's in the event that the borrower fails to repay the loan. In the case of mortgages, the collateral is nearly always the property being purchased. Loan agreements may also contain a variety of restrictions. Some of these are intended to protect the lender, while others protect the borrower. For example, in the past, many mortgages were "assumable," meaning that if the borrower sold the house, the mortgage could be assumed or transferred to the new owner. This hurt lenders when interest rates rose because the new owner could get a "belowmarket interest rate" by assuming the previous mortgage. Today, mortgages are typically not assumable. There was also a time when many mortgages (and other consumer loan contracts) had a prepayment penalty. That is, the lender could assess a fee if the borrower repaid the loan before the terminal date of the contract. Presentday mortgage contracts typically stipulate that there is no penalty for paying the loan off before its maturity date.
Types of Mortgages
There are a number of different types of mortgages, but the most common are the fixed-rate mortgage and the adjustable-rate mortgage (or ARM). Other types tend to be combinations of these two. Fixed-rate mortgages are by far the most common type of mortgage, accounting for about 70 percent of the total mortgage market. Figure 1 shows the percentage of the total mortgage market accounted for by 15-and 30-year fixed-rate mortgages since 1990 as well as the average contract interest rate. One would expect that lower contract interest rates would lead to a higher percentage of fixed-rate mortgages, as borrowers try to lock in low rates. This relationship seems to hold true over most of the period, but breaks down after 2002. The benefits of a fixedrate mortgage are as follows: (i) the monthly payment (interest and principal) is constant for the term of the mortgage and (ii), regardless of the behavior of market interest rates, the interest rate paid by the borrower is the same for the life of the loan.
ARMs, however, have interest rates that vary over the term of the loan in step with some index. The two most common indices are the Eleventh Federal Home Loan Bank Board District Cost of Funds Index (COFI) and the National Cost of Funds Index. ARMs have various features depending on the mortgage broker. Most often, an introductory rate is fixed for a period of time ranging from 2 to 5 years. Following this period, the interest rate will rise or fall with the index (plus a fixed markup called the margin) at some specified time interval, generally every six months. Typically, the amount that the interest rate can rise or fall in a particular interval is limited and upper and lower bounds for the interest rate over the life of the loan are set.
Rates on ARMs are lower than on otherwise equivalent fixed-rate mortgages. The reason is that the borrower is bearing some of the market risk. Market risk arises because of the inverse (or negative) relationship between interest rates and bond prices. Specifically, if the market interest rate rises, the value of the bond (mortgage) falls and vice versa. For example, consider the effect of an increase in the market interest rate on the market value of a 30-year, $200,000, 5 percent fixed-rate mortgage. The price of the 30-year mortgage decreases by $20,925.31 (from $200,000 to $179,074.69) if the market interest rate rises from 5 percent to 6 percent. If the holder of the mortgage were to sell it, they would suffer what is referred to as a capital loss. Moreover, the price of a longer-term mortgage falls by more than the price of a shorter-term mortgage for a given increase in market interest rates. For example, the Of course, the reverse is also true. If the market interest rate were to fall, the value of the mortgage would rise and the holder of the mortgage would realize a capital gain. The problem is that interest rates are extremely difficult to predict. If the markets were populated by investors who are indifferent to whether they sustain a capital loss or a capital gain (i.e., indifferent to risk), the fact that bond prices and interest rates are inversely related would not be an issue. Interest rates would be invariant to the maturity of the asset. However, financial markets are populated by risk-adverse lenders (i.e., those more concerned with suffering a capital loss than a getting a capital gain). Consequently, there is a risk premium on bonds (including mortgages) that increases as the term of the loan increases. The risk premium is tiny-essentially zero-for loans of only a few months. The risk premium for 30-year loans can be fairly large, depending on market circumstances.
Because the interest rates on ARMs adjust over the term of the loan, ARMs have less market risk than the corresponding fixed-rate loan with the same maturity. Consequently, with an ARM, some of the market risk associated with mortgage lending is assumed by the borrower. As noted earlier, like anything else, risk is priced. Hence, ARMs have an initial rate that is lower than the rate on an otherwise equivalent-maturity fixedrate loan. Table 1 shows the annual average difference between the initial rates on conforming fixed-rate mortgages and ARMs from 1997 to 2004. The differences vary from year to year, but range from about 50 to about 100 basis points. 4 Because ARMs have a lower initial interest rate, they are particularly good for individuals who plan either to sell their house or pay off the loan after a short period of time.
THE MORTGAGE MARKET
The mortgage market is a phrase that describes a vast array of institutions and individuals who are involved with mortgage finance in one way or another. This market is broken down into two separate yet connected entities: the primary mortgage market and the secondary mortgage market. The primary mortgage market is a market where new mortgages are originated. The secondary mortgage market is a market where existing mortgages are bought and sold. Historically, the secondary mortgage market was small and relatively inactive. Two entities, the Federal National Although the debt that they issue is not backed by the full faith and credit of the United States government-i.e., is not explicitly government debt-GSE debt typically trades at interest rates only a few basis points more than that of otherwise equivalent government debt. This suggests that investors believe that the United States government would honor GSE debt in the event of a crisis.
Because of Fannie Mae and Freddie Mac and the increased sophistication of U.S. financial markets more generally, the secondary market in residential mortgages expanded rapidly in the 1990s and now plays a major role in residential finance. Figure 2 shows the growth of the secondary mortgage market since 1989 on the left axis. The right axis displays the percentage of secondary market value created by GSEs. Although the GSEs account for much of the secondary mortgage market growth in the late 20th century, their influence has decreased sharply in recent years as more and more private firms have entered the market. Before the growth of the secondary mortgage market, banks and savings and loan associations made most of the residential real estate loans. Most often, they originated the loan, serviced the loan contract, and actually lent the money. The growth of the secondary market has resulted in increased specialization in mortgage finance. It is now frequently the case that the originator of the loan does not hold it until maturity. They take applications and do all of the necessary credit checks and paper work until the time that the loan is closed (i.e., the loan agreement is signed). In many cases the mortgage originator initially makes the loan; however, their intention is to sell the loan quickly. Such firms generate earnings from the fees they charge. The individual or entity that purchases the mortgage is actually making the loan. It is also the case that the entity that makes the loan does not necessarily service the loan contract-that is, collect the periodic interest and principal payments, notify the borrower of overdue payments, keep records, and make property tax and homeowner's insurance payments. Instead, other firms charge a fee for providing these services. In some cases, loans are sold individually, while in other cases they are packaged together and sold as a single asset. The practice of consolidating loans or other debt instruments into single assets or securities is called securitization. Securitization is now common in the mortgage market. Mortgage-backed securities, as these assets are called, are bought and sold in financial markets much like stocks or IOUs from private companies or the government: for example, corporate bonds, government Treasury bills and bonds, commercial paper, and negotiable certificates of deposit.
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To limit the risk of default, Fannie Mae and Freddie Mac place restrictions on the mortgage debt that they will purchase. Factors that play an important role in assessing the risk of a particular loan are as follows: the payment-to-income ratio, the debt-to-income ratio, the loan-to-value ratio, and the size of the loan. The payment-to-income ratio is the monthly loan payment including real estate taxes divided by the borrower's monthly income. The debt-to-income ratio is the ratio of all monthly debt expenses to monthly gross income. The loan-to-value, or LTV, ratio is the loan amount divided by the estimated (or appraised) value of the property where the difference between the estimated property value and the loan amount is the down payment.
There are no hard and fast rules about limits to these ratios because other factors, such as an individual's credit history, enter in to the determination of an individual's creditworthiness; however, there are some guidelines. Traditionally, a payment-to-income ratio much larger than 25 percent or a debt-to-income ratio of more than about 36 percent is considered cause for concern. A loan is considered "conventional" or "conforming" if the LTV ratio is 80 percent or smaller. As a general rule, the higher these ratios are, the greater is the risk of default. Loans made to borrowers that have ratios significantly larger than those stated above or other impairments, such as low credit scores, are considered subprime. 6 Fannie Mae and Freddie Mac do not purchase loans that exceed a certain amount. The maximum loan amount changes yearly based on the results of a survey by the Federal Housing Finance Board. For a one-family home in the lower forty-eight states in 2007, the maximum loan amount is $417,000. Loans larger than this amount are referred to as jumbo loans. Taken together, these guidelines and requirements give lenders an idea of the level of risk that the secondary market is willing to bear.
Like anything else, risk has a price. Lenders compensate for making higher-risk loans by charging a higher interest rate. There are a number of ways this can be done. The most obvious is that the lender merely charges a higher interest rate on more-risky mortgage loans-the greater the risk of default, the higher the rate. Hence, it is not surprising that on average subprime loans have a higher stated interest rate than conventional loans. There are other ways to charge a higher effective rate, however. For example, in the case of an LTV ratio that is greater than 80 percent, the lender often requires the borrower to purchase private mortgage insurance (PMI), whereby a third party bears the risk of default. The borrower may prefer this option to paying a higher mortgage rate because once the LTV ratio reaches 80 percent (either by an appreciation of the property value or a reduction in the loan balance over time), the PMI can be discontinued.
The lender is also protected if the borrower achieves an LTV ratio of 80 percent by taking a second mortgage to make up the difference. For example, the borrower may have an 80-10-10 mortgage, indicating that 80 percent of the loan is financed by the first mortgage, 10 percent is financed by a second mortgage, and 10 percent is a down payment. Even smaller down payments, including no down payment at all, are possible. Such loans are frequently, but not always, subprime. Because the second mortgage is subordinate to the first-meaning that in the case of default, it is repaid only after the first mortgage is repaid-the holder of the second mortgage bears most of the default risk. Consequently, the interest rate on the second mortgage is higher than that on the first. Borrowers may benefit from using this method, however, because the second mortgage typically has a shorter maturity than the first. Hence, once the second mortgage is paid off, the borrower has only the lower-interest first mortgage. In any event, borrowers with LTV ratios greater than 80 percent can expect to pay more either by paying a higher rate on the first mortgage, by taking out PMI, or by having a higherinterest second mortgage. Mortgage borrowers with LTV ratios less than 80 percent do not, however, typically receive significantly lower interest rates. The reason is that the default risk is very small when the LTV ratio is 80 percent. Lenders know that with this LTV ratio, it is very likely that they will be able to recover all or nearly all of the loan balance in the event of a default. Consequently, a smaller LTV ratio provides essentially no reduction in default risk; hence, there is no reason for the lender to compensate the borrower by giving the borrower a lower interest rate.
The existence of a secondary mortgage market is beneficial to both the borrower and the lender. For the borrower, robust mortgage trading allows for more intense competition; 20 or 30 years ago, local financial institutions were the only option for some borrowers. Today, borrowers have access to national (and even international) sources of mortgage finance. Additionally, the Internet has provided an outlet to quickly compare mortgage rates. Investors also benefit by having a wider range of investments that they can use to diversify their portfolio. Moreover, a well-functioning secondary mortgage market allows investors to realign their portfolios as circumstances change.
MORTGAGE FINANCE
Now that we have discussed some facts about mortgages and the mortgage market, it is time to discuss the nuts and bolts of mortgage payment schedules and the real effective interest rate that one pays when taking out a mortgage. We begin our discussion by showing how the fixed, monthly payment on a fixed-rate mortgage is determined. To make the discussion as concrete as possible, we consider a borrower who wants a $200,000, 30-year, fixed-rate mortgage with a contract interest rate of 6 percent annually. The question is how much will this borrower have to pay each month to pay off the loan in 30 years? The answer, $1,199.10, is obtained from the formula (1) where MP is the monthly mortgage payment, MB 0 is the initial mortgage balance-the amount borrowed-n is the number of months over which the loan is amortized, and r is the monthly interest rate (annual interest rate divided by twelve). Consequently, the monthly payment is This formula may seem complicated, but it has an intuitive explanation. The first part of the formula, MB 0 ͑1 + r͒ n , is just the total outstanding balance if someone borrowed $200,000 and made no payments for 30 years. It demonstrates the effect of what is called compound interest-that is, accumulating interest on both the principal and the interest in the previous month every month for 30 years. To illustrate, assume that no payment is made during the first month. The outstanding balance at the end of the first month, Note that the additional $5 for the second month is interest paid on the $1,000 in interest owed at the end of the first month-earning interest on interest, i.e., "compound interest." Also, note that the amount owed at the end of the second month could be written more compactly as $200,000 ͑1.005͒ 2 = $202,005, i.e., MB 2 = MB 1 ͑1 + r͒ =
. This process generalizes to any number of months so that 
Annual Percentage Rate
The analysis above is based on the contract rate on the mortgage. The effective rate on the mortgage can be higher-in some cases, considerably higher. The purpose of this section is to discuss the factors that affect the effective rate that is paid on a mortgage. To help borrowers compare the cost of borrowing, the Truth in Lending Act requires that lenders disclose the annual percentage rate, or APR. The Federal Truth in Lending Act was contained in the Consumer Credit Protection Act of 1968. This act is implemented by the Board of Governors of the Federal Reserve System with Regulation Z. Among other things, Regulation Z requires that all lenders disclose the APR on credit to potential borrowers. The purpose of the APR is to make the interest costs of loans with different structures, fees, etc., comparable. However, because loans can differ in many ways, the stated APR may not reflect the actual interest rate paid by the borrower. We begin by discussing the rationale for the APR and its calculation. We then discuss reasons and situations where the stated APR will not reflect the true interest rate paid by the borrower.
Calculating the APR. To understand the calculation of the APR, it is necessary to show how to determine the current price of any asset. Basically, the value of any asset is equal to the present value of the income it generates over time. The idea of present value is closely related to the idea of compound interest covered here previously. Compound interest answers the question: If I invest a sum of money (say $200,000) today, how much will I have at some future date (say 30 years from now) if the annual interest rate is r percent (say 6 percent)? In our mortgage example, the question was fundamentally the same-if I borrow $200,000 today at an interest rate of 6 percent, how much will I owe in 30 years if I make no monthly payments? Our answer was $1,204,515.04.
Present value asks the reverse question: If I am to get a sum of money (say $1,204,515.04) at some future date (say 30 years from now), how much would it be worth to me today if the annual interest rate is 6 percent? Now of course the answer is $200,000. Hence, the present value formula is just the inverse of the compound interest formula, i.e.,
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In the case of mortgages, and most investments, all of the money is not paid on the maturity date. Rather, income is received periodically over time. The present value of the entire stream of income to be received over time is just the sum of the present value of each of the future payments. In the case of our mortgage example, the present value of the mortgage loan is given by (4) where MP i denotes the monthly payment to be received i months in the future. In the case of a fixed-rate loan, the monthly payments are the same-that is, MP i = MP j for all i and j-and equation (4) paying cash for it. These additional expenses are considered pre-paid interest. For example, if you borrow $200,000 to buy a home but, in doing so, incur $3,000 in expenses solely because you are financing the purchase, you are in effect only borrowing $197,000. The calculation of the APR accounts for this fact by making an adjustment for these expenses, which are referred to as fees. Hence, the APR is the interest rate that solves (6) So, applying this formula to our hypothetical example, solving the equation for r, yields a monthly interest rate of 0.512 percent or an annual APR of 6.142 percent. Obviously, the larger are the fees, the smaller is the effective loan and the higher is the APR. Hence, when considering a mortgage, one must consider both the stated mortgage rate and the fees that are required to get this rate. Indeed, it is often possible to get a lower mortgage rate by paying higher fees. When considering such options, the APR can be very useful for deciding which mortgage option is best.
It is important to note that the APR is not always calculated the same way by all financial institutions; different fees may or may not be included. According to the Federal Reserve Board, fees that are considered part of the finance charge are as follows: interest, service charges, buyer's points, assumption fees, and insurance charges required by the lender (with a few exceptions). Fees that are not part of the finance charge are application fees (if charged to all applicants), late fees, bounced check fees, seller's points, titling fees, appraisals, credit report fees, taxes, notary fees, and fees for opening an escrow account. 7 The general rule is that if the fee is charged solely because the purchase is being financed, it should be included. Excluding credit report fees would appear to violate this rule because they are included solely because the purchase is being financed. Congress wrote this exclusion into the Truth in Lending Act. Table 3 displays the fees that are included and excluded from the APR. The third column displays fees which may or may not be included, depending on the lender and the size of the fee. It is also important to note that the lender has some leeway in terms of the accuracy of the APR that he reports. The actual finance charge can be underreported by as much as $100. Also, according to Regulation Z, the reported rate is considered accurate if it is within one-eighth of 1 percent of the true rate. If one bank quotes a rate of 6.125 percent while another bank quotes a rate of 6.25 percent, it is hard to determine which rate is really lower because of the allowed margin of error.
Value of the APR. The APR is very useful, but it has limitations. Important among these is the fact that the APR assumes that you will have the mortgage for its entire term. Although most mortgages have a term of 30 years, only a small portion of mortgages last their full term. Most mortgages are paid off early, because the borrower prepays the loan, sells the property, refinances the mortgage, or defaults. According to Douglas Duncan, chief economist of the Mortgage Bankers Association, the average term of a mortgage is 3 to 5 years. The APR for our previous hypothetical $200,000, 30-year mortgage-assuming closing costs of $3,000-is 6.142 percent. This APR is based on the assumption that this mortgage will run to term (i.e., 30 years). But if the house is sold or the mortgage refinanced after 3 years, the effective APR would be 6.577 percent. If it is sold or refinanced after 5 years, the effective APR would be 6.367 percent. A modification to our original formula is necessary to calculate the APR of a loan that is paid off before maturity. The modification comes from the fact that rather than paying off the entire loan over the term of the mortgage, the borrower must pay off the remainder of the mortgage balance, RB m , when the loan is repaid. The modification takes the present value of this payment into consideration in calculating the APR. Specifically, the modified APR formula is (7) The remaining balance on our mortgage can be read off the corresponding row of our amortization table (Table 2) solving for r gives a monthly interest rate of 0.531 percent, or an annual rate of 6.367 percent. Hence, the quoted APR understates the true effective interest rate if the borrower plans to prepay the loan before its maturity date.
The APR is also less useful for comparing ARMs. The quoted APR on an ARM is not only based on the full term of the loan, but also assumes that the index to which future rate adjustments are linked will remain constant for the life of the loan. It neither accounts for the volatility of the index nor allows borrowers to compare the different indices that may be available. It also ignores the maximum rates allowed under a particular adjustable rate structure.
Refinancing
There are three reasons that someone might want to refinance a mortgage: to obtain a lower interest rate, to consolidate interest payments that are not tax deductible into mortgage interest payments which are tax deductible, or to obtain cash for some other purpose. Refinancing to lower interest payments is often a good idea if interest rates have fallen since the original mortgage closed or if a person currently has an ARM and wants to avoid the uncertainty of future interest rate adjustments. There are two important facts to keep in mind when considering refinancing solely to obtain a lower interest rate. The first is the term of the loan. If the new mortgage has a term that is shorter than the term remaining on the existing mortgage, the only issue is whether the effective interest rate is lower than that on the current fixed-rate mortgage. If the term on the new mortgage is longer than the remaining term of the exiting mortgage, the decision is more complicated. For example, if one refinances a 30-year mortgage with a remaining term of 20 years with a new 30-year fixed-rate mortgage, at a lower interest rate, the interest rate savings may be offset by the fact that interest will be paid over 30 years instead of 20. Of course, if the loan has no prepayment penalty, the effective term of any mortgage can be set anywhere the borrower desires simply by adjusting the payment to that of the desired term. For example, assume that after 10 years we want to refinance our current $200,000, 30-year mortgage that we took out when interest rates were 6 percent with a new 30-year fixed-rate mortgage with a 5 percent rate. The amortization table (Table 2) shows that the remaining balance on the loan is $167,371.45. Using equation (1) we calculate that our monthly payment for borrowing $167,371.45 for 30 years is $898.49, which is $300.62 less than the current monthly payment of $1,199.10. While the interest rate is lower, the total interest cost over the life of the loan is $156,083.56, compared with $120,412.80 for a 20-year fixed-rate mortgage at 6 percent (the current mortgage). The difference is due to the fact that interest is being paid over 30 years with the new mortgage and only 20 years with the old. Hence, while the annual interest rate is lower, the total interest cost over the life of the loan is higher.
Because there are no prepayment penalties, the borrower can effectively determine the term of the mortgage simply by adjusting the monthly payment. For example, using equation (1) we find that the monthly payment on a 20-year, fixed-rate loan with an annual rate of 5 percent is $1,104.58. Hence, with a monthly payment of $1,104.58, the 30-year loan would be paid off at the same time that the existing loan would have been paid off (20 years), with a total interest cost of $97,727.15. Alternatively, one could maintain the monthly payment at the level of the old mortgage, $1,199.10. In this case, the loan would be paid off in about 17 years, 6 months, with a total interest cost of about $84,000. 8 Some financial institutions offer a no-cost refinance. This means that there are no costs to the loan. In this case, the stated rate and the APR are identical. In effect, the costs are covered in the interest rate: That is, the costs have been financed, resulting in a contract interest rate that is higher than the rate for loans that have finance costs.
Comparisons such as the above are particularly important when considering consolidating non-tax-deductible debt (e.g., credit card debt and auto loans) into a mortgage. The mortgage has two advantages: the interest rate will likely 8 Note that if MB 0 , MP, and r are known, it is possible to solve equation (5) for m.
be lower and the interest is deductible for tax purposes. However, if one anticipated paying off the consolidated loan before the term of the new mortgage, the interest costs could be higher because the loan is being repaid over a much longer period.
Home Equity Loans
The equity in a home is the difference between the current market value of the home and the remaining balance on all of its mortgages. Of course, the true market value of the home is not known until the house is actually sold; consequently, the home's equity is estimated by subtracting the principal remaining on existing mortgages from an estimate of the property's market value. A home equity loan is simply money borrowed using the equity in the home as collateral. Home equity loans have two advantages: First, because the loan is collateralized by the home, the interest rate is lower than what could be obtained on an otherwise identical unsecured loan. Second, with some exceptions, the interest paid on home equity loans is deductible for tax purposes. Hence, home equity loans (or home equity lines of credit) are low-cost methods of finance for many homeowners. For many people, the equity in their home is their major source of wealth. Hence, using home equity loans to finance current consumption may put their wealth at risk.
A reverse mortgage can be thought of as a particular type of home equity loan, because in this case the individual is borrowing money using the equity in the home as collateral. Instead of making payments, the homeowner receives payments. The homeowner can select to have a fixed monthly payment, a line of credit, or both. The amount owed increases with the payments or draws on the line of credit, and interest cost is based on the outstanding loan balance.
From the point of view of the lender, reverse mortgages are investments. Instead of receiving monthly payments to cover interest, fees, and principal, all of the money lent, interest payments, and incurred fees are received in a single payment when the house is sold.
Reverse mortgage loans are available only to individuals who are 62 years or older. The loan payments are not taxable and generally do not affect Social Security or Medicare benefits. Like other mortgages, lenders charge origination fees and other closing costs; consequently, the effective interest rate will be higher than the contract rate. As is the case for regular mortgages, this means that the effective interest rate may be considerably higher for individuals who stay in their homes for only a short time after taking out a reverse mortgage. Lenders may also charge servicing fees during the life of the mortgage. As with regular mortgages, the interest rate can either be fixed or variable, with the variable rate tied to a specific index that fluctuates with market rates. Reverse mortgages may be useful for people with home equity but relatively low periodic income. Because the loan is repaid when the home is sold, the danger is that the borrower will use up all of the equity in the home, having nothing to leave to their heirs. Most reverse mortgages have a "nonrecourse" clause, which prevents the borrower, or their estate, from owing more than the value of the home when it is sold. This protects the borrower, but it also means that the lender will be conservative in determining how much they are willing to lend. There are basically two types of reverse mortgages: (i) federally insured reverse mortgages known as home equity conversion mortgages (HECMs), which are backed by the U.S. Department of Housing and Urban Development (HUD), and (ii) proprietary reserve mortgages, which are privately funded.
As with any mortgage, care must be exercised when considering the costs and benefits of a reverse mortgage. To better understand reverse mortgages, it is useful to consider a hypothetical example of how a reverse mortgage works. Assume the homeowner would like to receive a monthly payment of $1,000 and that they can obtain a reverse mortgage at an annual interest rate of 6 percent. At the end of the first month, the homeowner would owe $1,005, the $1,000 payment received at the beginning of the month plus $5 interest for the month. Letting LB i denote the loan balance at the end of the ith month, the amount owed at the end of the first month would be LB i = MP͑1 + r͒. The balance at the end of the second month would be the $1,005 balance at the end of the first month, plus the interest on this amount for the month-that is, $1,005͑1.005͒ -plus the $1,000 payment at the beginning of the second month plus interest-that is, $1,000 ͑1.005͒. This can be expressed as LB 2 = MP͑1 + r͒ 2 + MP͑1 + r͒. The amount at the end of the mth month is given by which can be written more compactly as (8) Note the similarity between this equation and the right half of equation (1). Now ask the question, What would be the outstanding balance at the end of 10 years if an individual drew $1,000 per month and the annual interest rate charged was 6 percent? The answer is $163,879.35-that is, This means that if a homeowner had equity of $165,000, they could draw $1,000 per month for 10 years before the total amount of the loans plus interest essentially consumed all of the home's equity.
Of course, the question that individuals considering a reverse mortgage are most concerned about is, How much will I be able to receive each month given the value of my home? The answer is obtained by solving equation (8) for MP-that is,
where HE replaces LB m and denotes the homeowner's equity-the maximum amount that the lender will lend on a reverse mortgage. Again, using our example, if the home equity is $165,000 and the annual interest rate is 6 percent, equation (9) indicates that the individual could receive $1,006.84 per month for 10 years.
Equation (9) considers only the interest costs. It ignores loan origination fees and other closing costs, as well as servicing fees that the lender may charge. These costs and fees are treated as loans. Origination fees and closing costs are incurred at the time of the loan, whereas servicing fees may be charged in each period. Such costs reduce the equity available to make monthly payments. For example, assume that the closing costs are $1,000. We know from our compound interest formula, equation (2), that in 10 years the total amount owed on this $1,000 loan plus interest will be $1,819.40. This means that only $163,180.60 of the home's equity will be available for monthly payments. In our example, this means that monthly payment would be reduced from $1,006.84 to $995.74. An important factor in determining the size of the monthly payment is the period of time over which payments are expected to be made. For example, assume the individual is 65 and expects to live in the home until age 85. Hence, they would like to receive monthly payments for 20 years. Following up on our example, if we assume there are no closing costs, the monthly payment that would exhaust the $165,000 in home equity in 20 years would be $357.11. If we assume there is $1,000 in closing costs, this amount is reduced to just $349.95.
Generally speaking, the older you are when taking out the reverse mortgage, the more you will be able to borrow. This is due to the fact that the period over which you receive payments is likely to be shorter. Also, the higher the value of your home and the larger the equity, the more you can borrow. Your monthly payments will also be higher the lower the interest rate. Because the investor must project the home's future value, which is often difficult to do, reverse mortgages are relatively risky investments. Consequently, the interest rates on reverse mortgages are typically higher than those on otherwise equivalent mortgages.
CONCLUSIONS
This paper addresses a number of significant issues facing the prospective home buyer. For most people, buying a home is the largest purchase they will ever make, and a thorough understanding of the terminology and structure of the residential finance market can mean the difference between an agonizing experience and a rewarding one. Although the mortgage industry is too sophisticated to describe completely in this short paper, hopefully the concepts elucidated here will reduce the anxiety for those trying to finance the American dream.
